The impact of dietary factors on health and longevity is increasingly appreciated. The most prominent dietary factor that affects the risk of many different chronic diseases is energy intake -excessive calorie intake increases the risk. Reducing energy intake by controlled caloric restriction or intermittent fasting increases lifespan and protects various tissues against disease, in part, by hormesis mechanisms that increase cellular stress resistance. Some specific dietary components may also exert health benefits by inducing adaptive cellular stress responses. Indeed, recent findings suggest that several heavily studied phytochemicals exhibit biphasic dose responses on cells with low doses activating signaling pathways that result in increased expression of genes encoding cytoprotective proteins including antioxidant enzymes, protein chaperones, growth factors and mitochondrial proteins. Examples include: activation of the Nrf-2-ARE pathway by sulforaphane and curcumin; activation of TRP ion channels by allicin and capsaicin; and activation of sirtuin-1 by resveratrol. Research that establishes dose response and kinetic characteristics of the effects of dietary factors on cells, animals and humans will lead to a better understanding of hormesis and to improvements in dietary interventions for disease prevention and treatment. Published by Elsevier Ireland Ltd.
Introduction
There is a vast literature that describes the effects of various dietary factors on health and longevity. In some cases, there is incontrovertible evidence of a cause-and-effect relationship between a dietary factor and health, while in many other cases the link is inconclusive. Among dietary factors, the amount of calories consumed has been unequivocally and causally associated with the risk of many prominent age-related diseases (Barger et al., 2003; Smith et al., 2004; Martin et al., 2006) . Put simply, high-energy intake increases, while low energy intake decreases, the risks of cardiovascular disease, type 2 diabetes, stroke, cancers and possibly neurodegenerative disorders. Regarding specific dietary components, saturated fats, cholesterol and trans-fats may promote age-related disease (Grundy, 1999; Wijendran and Hayes, 2004) , while diets high in simple sugars increase the risk of diabetes (Schulze and Hu, 2005) . Other data suggest health benefits of diets rich in vegetables and fruits (Heber, 2004) , fish (Carpentier et al., 2006) and nuts (Hu and Stampfer, 1999) . Because oxidative stress is believed to play a major role in the ageing process and in the diseases most commonly responsible for mortality, there is considerable interest in whether dietary factors influence disease processes and longevity primarily by modifying oxidative stress. Indeed, evidence supports www.elsevier.com/locate/arr Ageing Research Reviews 7 (2008) [43] [44] [45] [46] [47] [48] 
